Chemical characterization of a neural cell adhesion molecule purified from embryonic brain membranes.
A neural cell adhesion molecule (N-CAM) was purified in milligram quantities from detergent extracts of embryonic chick brain membranes. N-CAM has an unusual carbohydrate content and structure, is polydisperse in solution, and is associated with proteolytic activity leading to its spontaneous cleavage. The carbohydrate composition of N-CAM includes 13 mol of sialic acid but only 1.4 mol of galactose/100 mol of amino acids, suggesting the presence of a sialic acid to protein linkage not previously observed in higher organisms. N-CAM appears to be an integral membrane protein in that its extraction from membranes required detergent. Although soluble, the purified molecule was aggregated (Mr = 0.5 to 1.2 X 10(6)) and polydisperse in detergent-free solutions. N-CAM from brain also migrated as a broad but continuously stained region from Mr = 200,000 to Mr = 250,000 on sodium dodecyl sulfate-polyacrylamide gel electrophoresis; the molecule from retina was similar but had a somewhat faster mobility. Desialation of N-CAM did not significantly change its behavior in solution, but converted both brain and retinal N-CAM to components migrating on sodium dodecyl sulfate-polyacrylamide gel electrophoresis as material of about Mr = 140,000. Despite the apparent heterogeneity, amino acid sequence analysis and comparison of proteolytic fragments suggest that all forms of the glycoprotein are derived from the same polypeptide chain. On prolonged incubation at neutral pH, N-CAM undergoes apparent proteolysis to yield a polypeptide that contains little sialic acid and has a Mr = 65,000 on sodium dodecyl sulfate-polyacrylamide gel electrophoresis, a separate sialic acid-rich component, and a variety of small peptides. The 65,000-dalton polypeptide appeared to contain all of the antigenic determinants of intact N-CAM that neutralize the adhesion-blocking ability of anti-retinal cell Fab' fragments.